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(57) Abstract: An alky nyl -substituted azasugar derivative and a drug containing the same as the active ingredient. This drug is useful 
as a preventive or a remedy for insulin-independent diabetes, rheumatoid arthritis, arthritis deformans, sepsis, acquired immune 
deficiency syndrome (AIDS), graft-versus-host disease (GVHD), asthma, atopic dermatitis, ulcerative colitis, etc. 
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m m m 

*mWte. TNF-a©WI (TACE) WtSTO^If^Ji: L 
^tOMT^ ^ — * — £ bTi^gl^BFf^#lV^TV^5o TNF-ate, *5fcH 

10 h#-f 5 25 % ^;a^iiPJ^jg££*xfc#^ #!I;U*\ 

(AIDS), &mfr#&£.R}& (GVHD), #J& % T h t°- 

15 n*fcttii&*iiiJa:5Rr«ttas*>5. 

TNF-a»,2 3-3flor5 / Sl^ b frS *26kDa©JR3fe^SilStr«:fr 
^mHijf (TACE) fcj; 3:/P*V^&g»7fc#*&J*£*x5. r 
©fc?e>, TNF- aS£«l]£lJ£!i3§-r5 B»^feTACE|a*fl|tttr^r-t- 
Zit&m (TACEPfiti) ^&g£*lTV^ 0 
20 ftjfi, T^A (A Disintegrin And Metalloprotease ; ADAM) £$lf!p&;}x5 

froX^ZZ. k&mhfrkftV , T?J»1 7 AST ACE LtiiUTV>?. 
pxT— ^ (MM P ) £ LT^b;JxTV>fc^^,m§$4 1 ©£«^'V h ]) y ? * 
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MpmmM(D0< ACEmwmt br^M-rsr t^&b^Tv^ ( 

*H#?F 5 6 9 1 3 8 2^ ■ 
'(#fF3Citfc2) 
15 PCTHMiWO 0 0/4 0 7 2 9f- 

Z?*7 V ? (Black) Nature, 385, 729-733, (1997) ; ^E- * (Moss) , Nature, 
385, 733-736(1997) 

(##M2) • • • 

20 7>?\)y~7 (Scrip) , No. 2349, p. 20(1998) 

jitti U I^fcTNF - aM&nmm*m®iirZ> ^ t KhZ> 0 

25 T AC EfcMltXm&LmtemmfcmZmirZ - £ SrJLtBU #HS3£BJ&r^$; 
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m m * mm-r 5 tc & <d m & <o m 



*mmwfcT#: ( i ) 



\CONHOH 





<k R 3 fefcmw^xte7kmm%mir) 
c 3 ~c 8 t^^.^/v^ t itmmm 3 8 oiitx^^srtts 

* . 

15 ^^<fe (i) fct±«*o^#iSl*3fts#fei-*is, fc^y s^at&flMH- 5 

-5 < £ t <£> AL^^fe^x h: * ti b <Dm>&w ■& ms-r % o 

(I I A) Xfi (I IB) 




(HA) (nB) 

^ = ;vSXIi^y^S^l, R 3 tt7KmJST-X«7XmS^^b, CO-R 
tKn^fAtfiftift — flSOJDK^a-CONHOH-t^fc 

A g 2 O : 
B n : s<^i?/U& 
C e C 1 3 : mt± V V A-tT7XfP^I 
20 DMF : N, N- : -^^ f ;l/*;l/A7.^ K 
DMP : 2, Y^fzfu;*^ •■ 

DMAP : 4-^)(f/V75;ey^y ' 
DIEA:^y^ntVnf/V7^ 
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K 2 C0 3 : V 
THF : ff7t Kn77> 
Pd/C :/7^^*-/fy 
Pd (OH) 2 /C : **ft/<5S?^A'J&-#y 
5 P P h 3 : h V 7x=/k*77^ V 
N a C N : iXT Wfc^ h V £ A 
N H 2 O H : 5 0%t K n ^ 5; ^7j<?« 

T s OH : b v-/l-^— TKfP^I 
M s C 1 : ^ vvl^ nil K 
10 TBAF : 1M7 f7^Wy ; e^^7P !) K/THF^t 
TBDMS : tert. -? ^- lW> * ^/Wyy /H 
&Tte*380Hfc^«l (I) ©»3t^«fe»JloV>TIftWi-S. 
(1) #jIf»ISi)# (I I B — 3 ) 

fl^tt (I I B - 3 ) « N ^IxJ^TiS (^^r-A 1) 
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(IV) , (V) 




(IBB-3) 
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ik&yo (VI I) [Synthesis, No. 9, 1305-1 

30935 (2000) mmi <DT*J ?&*m7h\s1Z'4k, P t-y^,v^r^^ 

5 -^is-Vls n y K£KJfc&*'T<fb£-i|fe (VI) ^#5. 7^KS 

«K 10%^7^^A*^ 2 0%7K^^^ o y 

1< p - y ^/i/t y ^ /v* =/v ^ □ y k i ©sjS ft , as, d 

io MFm<D7Fft&mm^, DMAPioii©#srii:/ot~ii&ti~2 

ib&m (VI) cD^T-kb^-T K3ESrS^«lfc§]»fl^*i-5„ K 

mt i/=.vm*m^xmm.x*o . 5~2h#ho»#ut@iHj#i (v) 

A^£D^S<7)#^T^, 0. 9 5~1. 0 5*/l/©^ V/^oy KSrffi^, 

L< ft- 6 0~-2 0°CO{&?&T?3 0^—5^M^#bTfT5 ^tti 
Ol^itSft^ (IV) £#5 0 

fb^ (IV) ©^rtHatR^fci Dfb-fr* (I II) £#5 G 
25 it, DMF|©^fi«f !J !7^*fc« h V ^;VT 

% ^m<Dm.m<DW$ET{zm.U~ l 0 0 o C, £?*L< Ii4 0~6 0°CTrl~5 
»#IWKJ&£*@tt©'fb'£«> (I I i)-Sr#5o 

ik&M (i i i) «r7k*fb##LTjfc^^/WbLfc« % JMbtt 
(VI I I) fcSJfcS^EBjfc^Sffcffl + Mfc (I IB-3) ^#5 0 
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4-*J^*^is^^ m-ttLteyk^Mx-, loyo/^^^Aii-^y, 20% 

ii£~6 0t, l~5l#|HJjt#bTfT5, aKfb-g-fc (VI I i) b<DBtfo 

B#MK**iirBtt©4"b£'4fe (I IB- 3) fc#3 0 
(2) 4, 5 --^t Kndp^fr (la) £)$git 
-fb^^J (la) f±, WttfTS; A 2) 




aa) 
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*#H-> — A 1 T*^bfc*aitf>K#: (I I B - 3) OTir K£ 
&3JBr6fc*U ^V^TT^r h K£©jfc**;tfcfTWb'£* ( I I A- 3) 

MF49s<0^igttjgj|;iK p - h/P^V*^*^— zkfn^fcf* LJ:9©5 

- 1 o-7;^y^(D|»I^6Tl:DMP^i, M~ 8 0°CT2 
-fk-g^ (I I a- 3) ttfc&m (ix) £SJ&£-£<fki^ (I I A 

io -2) sj&te, ms, VLik*7i'ism<!>»m*mk4Bt<D&&-rmm. 

~5 0*0^2 4^ra~7 0WR*S*lft©flS^* (I I A- 2) 

fc^4& ( i i a- 2 ) it kd^^t 5 >t<or s^tc £ 

•Mfc-g^ (I IA-l) ^#5. ^11, ilS, **/->M*©ffi«T^=i 

15 ^t5iH5T*l5o 

• ftfefc N <b-^#J (I IA-l) ©7t hf/f KS^^Oifr^^LT Bttfcf 

zit&m da) &#6o Kjcstt, tufsi;i^fci#>r ^^mwt&jsv^ 

*^?r^^t5it^t^ 5 0 £©£# N R S ^S tert. ■fftW* *f-;V*y*7 

jfefc- tert. !) /V££J|££P:^ btd> 

20 bTtft^T KK*«JWf|»*i-« 0 ±© tert. ^^/V^^y^^y /V^(DJJ5£ 
ftflltts TH F ^(D^ffiftil^ T B A F ©#6Ti'^ttlt^^ 

©M^Px., mu~5 0°C-C2~2 4 8#|H]KJS:£ii:T : fT5 £ t^Tft 5 G 

5 JtefliJ^»3fiife*RniB-C*>». 
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(Ia-1) 



ip*^ (iii) ©r-t h-?-^ IMbr y ^xte* 

(XII) te38tt3^e^£©^»r&*<&ifig-?T y A'S^*- 
^*-S3gf^dS»5c**l, JBf*W-^ (la) l^^^tR 6 ^/nt>SX(j; 
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(3) 3, 4-t?t Kn3f Z/fc (lb) (DMm 
ik&m (lb) te, Mz-l$T&, (x* — J*4) 
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°*..^s. ^COOMe 




NH 2 OH 
NaCN 



°\>k. t \CONHPH 




aiB-i) 



[ 1) TBAE ] 

2)^ 



OH 

HO '*..^A. .aCONHOH 
^k^N-s-O-O 




ab) 
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(5£>K R\ R\ R\ YfiBulEt'clH Co) 

SlUM, *=3f--A 1 T^Lfc^ii^ra^: (i I B - 3) <Hb^#) ( I X) 
bKJ&Zltfc&m (I IB-2) BLjStes i^b^W^tf) 

5 ^^^m^^o^^T^^- 5 o°c-^2 4B#r^~7 0 m^m $ * @ i$<zMb-£- 

#1 (I IB-2) ^#5i,!:^f$5 0 

4b ^ (I IB-2) H ^^T^yi/^ia 
<Mbl^#> (I IB-1) &#5 0 ItJlBO^-fe^^M^-fSi fciS-C 

£ 5o 

10 ft&fcl, 'fb^^l (I IB-1) (Dl&&m*ft\<\ @ &)t-fZ>fc&m (lb) 
&#5 0 icD^^^«^=3r-A2T^Lfc^&^|^I^(CUT^T5 ^i^X'# 

fo\ 4b&m (lb) ^fev^TR 6 ^:/* k>SXi«©Iif(Di^i:it 
fb##> (la) X*~-J» 3 ^^CfcSiJ^it^^pXtgT'fe?. 0 

15 1P^ N ik&m (III) \Z-$kikT V A-XttB#IT V sv^itm (XI) SrBCJfc 

T*7 y /^<D^^-^*-fi^^^,t7t;$^, ^JftlftMb^ (lb) 

( 4 ) 3 , 4 , 5-Mlt Ko*-># (I c) (DMm : 
20 fc-g-* (I c) 0U?tf*T5£ (**-A5) 
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(IIB-3) 



ho 




NH 2 OH 
NaCN 



. % *CONHOH 




(HB-1) 



[ 1) TB AF ] 

2)Wt 



OH 



HO 



HO 




, % \CONHOH 




(Ic) 
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(5£f, R\ R 5 «SulS^IH Co) 

*4&Jfc: % Xdr- A 1 T*^ bfc^ii^W^' ( I I B - 3 ) tbKn^v'A'T 
k<DT 5. S V v/Xti K)it&m (I IB-4) &#£ 0 KJSte, 
^ ^ / -^^(D'lMT/Va— /KK N a C N <Z5#£ET 2 4 4 

BlHJ«#L-CfT5o 

ffc^fc (I IB-4) «f^V^^it5^ ( I c) 

^A'^*oa#Mv>fen5ESI*an*fc Sr»^bT»3a*ix, ®5 /HSR) 

M;U3y-fcy>\ ^77^y, ^y -k y ^©Jt^wmgreo-fb^lfextt-t© 
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iaoTt)I/£5^,' -J^^f*. 3T$)j$#£ LTO. l-6 0 0mg/kg 
WM/ 0 . 0* L<lil0~2 0 0mg/kg S «9 . £ft 

5 & 1 0 1 HI* fc«2~4HI^^}-J-T^-¥-r5 0 

nwim i 

vFH^^n^nfT-f (MMP) PS.!* ?£'|£<D$iJ^ 

1. mn.4t&m 

#3&9Hb#4& (a):(2R,3S,4S,5S)-l- (4' -7^-2' --4 
10 ^/^^-^ v-^^-^^^/l^/^n/V)- 4 , 5 — S?fc Kp dri^— 3 — h ari/fc: 0 ^ 

y S^- 2 -*/^yft Kn^rf K (HJfetfl 2 £>fc^#j) 

*%W4k&V0 (b):(2R,3S,4S,5S)-3 -^^vvl^^r^- 1 - 
(4' -^^-2' -^/^^yf y^/V*^V)-4, Fn 

^v'f^y 2 -*/^y|t Ko^t5 K 3 <Dib&M) 

15 *&Wfc&m (c) : (2 R, 3 S, 4 R, 5 S)- 1 - (4' -7^-2' -4 

— fV^-^r v^Vif 1/ =. j\s) — 3 , 4 - S?fc Kn ^v* — 5 — > h ffc?^ 

*3&ft4k&QB (d) : (2 R, 3 S, 4 S, 5 S)- 1 - (4 5 -7^-2' -4 

3 , 4 5 - h V t Kn =*r v-- y V 
20 -2 L */^VitKo^t5K (ISlfiW 5 ©<fb-£*) 

^IB-ffc^ (e):(2R,3S,4S,5S) -1- (4' -zf^- 2 ' --f 
zi/l^^-dr V-'O-tf^-X/Vafc— /V) — 4, 5 — S? fc Kn ^rV— 3 — ^ b^ri/K'^ 

^^Hb^ ( f ) : (2 R, 3 S, 4 S, 5 S) - 4, 5 - v> t K 1 - 

25 [4' - (4' ' -t - ^ =/V^-=3r iX) i^if 

Jfefcl 1 0 (Dit^m) 

2. tSifc^S: 

MMP-1 *5 MMP-9 ©MMl^^w- Kf5 DNA 77 f Mi fc hffilft 
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^IBS*HT-1080 Mm** ibmmVtz. cDNA «fc <9 PCR&Hc:Tifit>I£-ii:fc 0 MMP-3 

(D7°nmi$Ltmmmm&^& dna 77 h hmm^vxmmL-t^o mm 

£i2:fcDNA 7 7 * > Y N 5fcfl&tc fc*^i^* i^^UMX^ 6 X. 0 J^tr 

5 fc c #£>*l,7c b^^^^^--^^ ffflM3?$^b Ni-NTA ^IJiit 

(QIAGEN INC.) &r/H^""C£JIL^X. MMP ^r^tMbfc 0 I^t MMP-3 fco V^T 
$ b JC ImM ©^77^ / ^^^^TKilg^^m^r 3 7°C, 1 B#Pflf£/l 

SI J^f*^ h f>^)^fe[FEBS Lett. 296, p263 (1992)], fc-g^ 
10 \ti~^f± b<DjjfeU. Biol.Chem. 269, p20952 (1994) ] C , 96^ — 7 $ 

KlS#LfcW*fl5#» (a) ~ (f) KJfi^y 7 r — [150 mMNaCl, 

10 mM CaCl 2 , 0.05% Brij-35 Sr^tf 50 raM Tris i£^( P H 7.5) 

^y7 7-]ia ; tHL, 25 Sr^^/VKlSSiPbfco 

15 j eC|!lK^S'77-'et^lfe 25 /z L<BMMP AQLT 37*10 lCT 10 

#IHK ^^r ^-<- b Lfc 0 $ ?)t^^y7 7-ttlIUit 10/iMOt)fe 

^ ^ 5=- K S S (1 s • mmp-i '• *3 rj? mmp-9. o ^ t B , 

MCA-Pro-Leu-Gly-Leu-DPA-Ala-Arg-NH 2 (MCA=7 J Y^ci/f^r}) ^-4-7 -fc *f- 
20 DPA=N-3-(2,4-^= b n 7i = /V)-L-2,3-^7 5 ; 7°n 

MMP-3 OV^ttt, MCA-Arg-Pro-Lys-Pro-Val-Nva-Trp-Arg-Lys (DNP)-NH 2 
' (DNP=2,4-S>~ hr2 7zc^/V)Xh^ 0 RJ&WtbW.&<Dl£%i&ig. (M jg 320/^ 
ft 405 hm) i 37°CT^^^-^7t (MMP-1 & £ T$ MMP-3 2 B#Pffk MMP-9 « 3 

25 fc„ ^PlMJiM^OlS.*^ (%) Sr^ttib, ffl*£j&fM7>b IC50jg£5fc 
£>7c: 0 ^<D IC50^> N b^C^^J?)T*5V>7t TACE tf> SIC K: *J"T 5 Km {fi7> 
b GraphPad Prism y7^^7 (GraphPad Software, Inc.) Sr/Bl^T Ki 

3 . I^H&M iP: 
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ttftftl 2 

TNF-a^^^ (TACE) fc^-f 5 ISWJ&l&ailJfc 

1. flfcWfl^fc 

5 mmmi(Digf&tmv 

2. Wtfe^fSs 

TACE CD cDNA^^^rt h 6 M * * THP-1 jftU& «fc t> 7*--^ 

tOV^t;H«, r/ntSJ^ ttfc«#£=i- Kf« DNA 77^ V 

*7 y 9 FLAG) * ^<Di/-<7-^*£#AL7 u c 0 # 6> *t H!tt 7 7 v h ^ £> 
pFastBac A(Life Technologies) %M V^XB.&Z.s< 7 5 K^rf^L. 

§'fe^-t*tSrftA*BJfit!: b 7 lsx-7^9 h ITfiM/^an £<f£ 

15 ffl TACE ^77^^7^W7Aia f) »3Kbfe„ 

P£W^tt«DS9^fi^^^-f * kO^&CBioorg. Med. Chem. Lett. 7, pl219 
(1997)]^2pD > 96^-7 ^x^^7 v 9 4 9 n^U— h ^TSIJfe L Tt 
„ ^^^^/U^^^S^KKlSffLfcK*^* (a) ~ (f) S 
^^5/7r-[0.05%OBrij-35 Sr^tf 20 mM h y 7 IttiM 5/ 7 7 

20 - (pH7. 5) l^T^^b, *rtf>40/z L£r •> a /Wt JP Lfc 0 £ fc^jS^ y 
7T-T*#3^b7t40ML£OTACE^^ (125 ng/mL) SrSSJP UT37*CK:T10^M 
^ y=3ra-<- h Ufc 0 $ bk^RJS^y 7T-teTW«U*:25MlI©*3tem3tett 
^7°^ K2£Sf % MCA-Pro-Leu-Ala-Glu-Ala-Val-DPA-Arg-Ser-Ser-Ser-Arg-NH 2 

25 405 nra) £ 37 < C*C30#RJ& **fe«©^t3te»ASra!l^ U ^ ft b <D it ft §i£ S 

#K J& ft & J&> ■£> ICWfltSr **t„r© IC504I C&^&i: *3 V> fcTACE 

O^W^^J-i-SKm'lii^bx — <?M3gy 7 h p3LT : GraphPad Prism 

, GraphPad Software, Inc.) l>TKiteSrtf HE Lfc 0 
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3 . 

(mi) 





Ki (nM) 


MMP1 


MMP3 


MMP9 


TACE 


*%W4k&® (a) 


>850 


>650 


>790 


4.3 


**Hfl5^« (b) 


>850 


>650 


>790 


9.4 


*¥&W4k&m (c) 


>850 


>650 


>790 


2.4 


*&mt&* (a) 


>850 


490 


>790 


3.4 


#38Wft;£-4fe (e) 


>850 


>650 


>790 


8.5 


*3§0JHbl^ (f) 


>850 


>650 


>790 
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5 immm] 

m^m i 

4- (^ti^r-y^- 2 -4 ^svir^y) - tert. -j*^-)V*y **f-;v*y 

10 (lj 4- (ter t. -Zf'^JV- ^)Vir^r-y) 2- 
<i y- 1 /V. :' 

T/^- 2 - -if V- 1 , 4 - v 5 ^-— A- (5g)&DMF(6 0mL) 
^ ^ y — A*' (11. 0 7 g ) Srj&Pjl, ^V^T7K^^#Ti' ter t . 
^WJHb!) K (8. 75g) &JP;1, £»#Lfc„ & 

15 (,>TN m-x/v (5 0 0mL) fcjnjt, zkifcU fllOTv^->^ 

•fc-C»»UT*|B^* (4. 3*8g) fcfn y^i LT#fc 0 

1 H-NMR (C D C 1 a ) 6 : 0. 12 (s, 6H) , 0. 92 (s, 9H) , 1. 55-1. 7 (m, 
20 1H), 4. 2-4.3 (m, 2H), 4.35 (d, 1H, 7=1. 0 Hz). 
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(2) 4- (^n^e-^^- 2 -y — /V^^vO - tert. 

_bfB (1) ©-fb#*J (1. 5g) Zmtt^ls^ (4 0mL) KlSStfffL, 
P P h 3 ( 2 . 9 5 g ) Srfln*.-, T ;& — # V ^^nU' (3. 7 3 
5 g) llf3 0^Lfc G &V^\ «JETfc»SE«r«*U #£> 

i:4) ncxmrnx^xmrnit^m (2. 45 g ) u 

T#fc 0 



1 H — NMR (CDC 1 3 ) 5 
4.37 (s, 2H). 

mmmi 


: 0. 


13 ( 


s, 6H), 0.91 (s, 9H), 3.96 (s, 2H) , 


(3aS, 4 R, 7 S, 7aS)- 5 - 


(4 






^/v^^/ix) - 7 - t Kp^-V- 


"2, 


2 - 


-^y ^/V- — driM: Kn- [1, 3 1 


v^^r y p [4 , 5 - cl t° V i? 




4 - 





15 ( 1 ) (2 R, 4 ' R, 4 ' ' S, 5 ' S ) - ^*?>Vjr* S^Vi? is* = 
/VT 5 J ) - ( 2 ' , 2 ' , 2 " , 2 " -X h 7 y C 4 ' , 4 " ] If * [[ 1 , 

3] i^ary - 5' - 4 JV) -ffjsifey ^-jVol^jv : 




WO 2004/060875 PQfc2003/009845 

21 



ik%\fc'&Mt(2 R, 4 ' .R, 4 * ' S, 5 ' S)-7i?K-(2' ,2' ,2", 
2" -7" F7^/V- [4' ,4" ] tfx [[1,3] ^^y 7 =/v] -5' 
--f/V) -i^ift^ ^/l^^^/K 49. 5 g ] SrffclfcmfvP ( 3 0 0 m L) 
10%Pd/C (4. 7g) «r*P*., 7Km*PflET4 0°Ct?4B#PpT 

$?rDMF (4 5 0mL) tejgflPU DMAP (19. 2g) *5«tr^p-^< 
^y-;V***S'<l/-ms7.;Vfc~;V? n JJ K (4 4. 4g) tti, ^JfTf — 
«#Lfc e EJfc«K:M*^?vl' ( 7 0 0mL) £flD;L % lj|$S 

10 J$SE&S$£ETfc:g*Lfc 0 # £> ftfcBS* 5/ !) * ^/v^JEE* 7 A ^ a h ^ 
77^- (gf-^^vv : a-. drf-^= 1 :2) IcrlfM UT^HS-ffc^ 
(6 5g) «r*B£©J|grAi: 

1 H — NMR (CDC 1 8 ) 5 : 1.29 (s, 3H), 1. 33 (s, 3H) , 1.37 (s, 3H) , 
1.47 (s, 3H), 3.52 (s, 3H) , 3.9-4.05 (m, 3H) , 4.1-4.2 (m, 3H) , 5.15 (s, 
15 2H), 5. 57 (d, 1H, /= 6.7 Hz), 7,04 (d, 2H, J = 8. 9 Hz), 7.35-7.45 (m, 
5H), 7.79 (d, 2H, / = 8.9 Hz). 

(2)(i'' s,2R,4' s ( 5' R)-(4-^yi?mv"<yfy7^ 

*~;VT 5 /) - [ 5 ' - ( 1 " ;.2" -S?t KB^f^-xf^) - 2 ' , 2 ' 
-v^^vl'- [1, 3 ] i?t^y7V- 4' -^T/l>] -B^lfe* ^jv^^/V : 
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fP 22 W 




OBn 



_b|5 (l)<Dih^m (6 5 g) %T± F=H;K5 0 0mL) (d^U, 
C e C 1 3 (9 0 ( . 4 g) *3 £ ~ # Ift ( 5 4 5 m g ) £;!jn?U Mtl 

^zc^/V: o/^ft-V.V= 1 : 1 3 : 2 v ^V^T ^ o d jft/VA : 7 ^ / 
-/V= 10:1) iCTif VXmmt^ (29. 9 g ) Sr#> M (18. 
5 g) trtUJtX Ufc*. 

10 1 H — NMR (CDC 1 3) 6 : 1.32 (s, 3H), 1.36 (s, 3H), 2.55 (bs, 1H), 
3.32 (bs, 1H), 3.50 (s, 3H) , 3.7-3. 8 (m, 2H) , 3.85-3.9 (m, 1H) , 4.00 (t, 
1H, /= 7.0 Hz), 4.1-4.2 (m,. 1H) , 4.25-4.3 (m, 1H), 5. 14(s, 2H), 6.12 
(d, 1H, 1=7. 7 Hz), 7.05 (d, 2H, /= 8. 9 Hz) , 7.3-7.5 (m, 5H) , 7.78 (d, 
2H, /= 8. 9 Hz). 

15 (3)(1' ' R.2R.4' S,5' R) - ( 4 ;V?>r*r v--<^if ^*?\> 
fr=./VT 5 / ) - [5' - (1" - t yu*c*S- 2 " ^/7.)V~fo~)Vi»r 
^-rc^/v) - 2' ,2' -*J**?-JV- [1,3] i^^-^y^^-4' - >f 
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15 




HO 



A-\J-° Bn 

O O 

±15 (2) <D\^m (3 8. 9 g) ZmttJ-l'l' ( 3 2 0 m L) fcigfl? 

U fyif/vr^y (8. 7g) -4 ott^Pf^w^ny 

K (8. 9 6g) '/tl^fvy (lOmL) ^t^^^tlT LT^l? 

Bjj?J±# cr'-v h?77j— (ff^^^^ : i/^ n^^-^->-= 1 : 2 -»• 1 : 
l-»2 : l"-»4 : 1) C:t»I bt«|B<b^4(b (19. 8 g) JSC** (9. 

9 g ) ^rlnJJjX bfc 0 

1 H — NMR (CDC 1 3 ) 5 : 1.31 (s, 3H) , 1.36 (s, 3H), 3.12 (s, 3H) , 
3.54 (s, 3H), 3.85-3.95 (ra, 1H), 3.97 (dd, 1H, 7=6.8, 8. 6 Hz) , 4.17 
(dd, 1H, 7=4.8, 8. 4 Hz), 4.26 (dd, 1H, 7=4.9, 6. 7 Hz) , 4.30 (dd, 1H, 
7= 6. 1, 11. 1 Hz), 4. 50 (dd, 1H, 7= 2. 3, 11. 1 Hz), . 5. 15 (s, 2H), 5. 73 
(d, 1H, 7=8. 4 Hz), 7.06 (d, 2H, 7= 9. 0 Hz), 7.3-7.5 (m, 5H) , 7.78 (d, 
2H, 7= 9. 6 Hz). 

(4) (3aS, 4 R, 7 S, 7aS)- 5 - (4' - V'jVir^r f< Vi? 
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9 W 



- 7 - t Kd^E->- 2, 2 - *J * *f- A> iM: Kb- [1,3] 

l 0„, ^COOMe 

7a[ |4 _ 

H ° xvv T N ;A-O^ 0Bn 

o o — 

-hflH (3) (Dfc&m (24. 1 g) &DMF (2 0 0mL)'WU ^ 
5 y *A (5 . 8 g) SrJbflXL, 5 0tTl. 5B#Pflift#bfc 0 R 

JS^ncSna^^Vl" ( 7 0 0mL) Sr*P^ % 7jc (X2) *5 £ T'gfc 

»u i§mm * mst-* ^nm^m * mjz t ^ ® ^ u fc Q #e>ft 

fca^Sr v'J) ^^/^JEE^ 7 B-7h^=>:7^ — (Bfclfe^'TVi' : ^ b^ 
*iJ*V.= l : 2-^2 .: 3) .|C.T*f » UT*lBte<fr#l (12. 8 g) |^>Dy 

10 7°tb-C#fc 0 

1 H — NMR (CD C 1 3 ) 5 : 1.44 (s, 3H) , 1.46 (s, 3H) , 2.27 (bs, 1H) , 
3.21 (dd, 1H, 7=5.8, 14. 7 Hz), 3. 48 (dd, 1H, 7=4.5, 9.8 Hz), 3.72 
(s, *3H)', 3.88 (d, 1H, 7=7.2, 14. 7 Hz) , 4.05-4.2 (m, 1H), 4.35-4.4 (m, 
1H), 4.43 (d, 1H, 7= 9.0 Hz), 5.13 (s, 2H) , 7.05 (d, 2H, 7= 8.9 Hz), 

15 7.3-7.45 (m, 5H) , 7.79 (d, 2H, 7= 8. 9 Hz). 

(5) (3aS, 4R, 7 S, 7aS)- 5- (4' -^f--2 f — -Y s=. A? 
'<>'-&>'X/l'-fc~sU)- 7 - t Kb^t^X- 2, 2 -v 5 ^ fA'-'s^tt Kb- 

[i , 3] -myp' [4,5-c] t 9 y 4 -^/i^^sm t-a^*? 1 

/V : 




±IB (4) <Dfc<&m (2 . 1 3 g) Srg^lfe^^/V (2 OmL) 
10%Pd/C(200mg) «rJP*.,7K*#'H*tTM*C4B#|IBJJl#bfe. 

5 fVV (3 0mL) L, 1 -^n*- 2-7^1/ ( 6 5 5 m g ) *5 £ 

tm-fb* (1. 3'5g) SrflQ;!, &*#H&T-#«#L;/fc 0 ^ 

(g|sgfe;c^vl/ : p-^dr^>'= i : 2 2 : 3 ) }CT 
W^LTSCM^** (2. 3g) fci/By^tUT#fc. 
10 1 H — NMR (CDC 1 3 ) 5 : 1.'46 (s, 3H) , 1.48 (s, 3H) , 1.88 (t, 3H, 
7 = 2. 3 Hz), 2.24 (s, 1H) , 3.23 ,(dd, 1H, /= 5.8, 14.7 Hz), 3.50 (dd, 
1H, 7=4.5, 9.8 Hz), 3.76 (s, 3H), 4.05-4.2 (m, 2H) , 4.4-4.45 (m, 1H), 
4.46 (d, 1H, 7=9. 0 Hz), 4.73 (q, 1H, 7=2. 3 Hz) , 7.07 (d, 2H, 7=9.0 
Hz), 7. 82 (d, 2H, 7 = 9. 0 Hz). 

15 mmm2 

(2R,3S,4S,5S)-1- (4' -7^-2 3 - 4 =^)\>Jr* is-H > 

(1) (3aS.6R.7S, 7aR)- 5 - (4 ' -"J*?- 2 ' -^f^/V^ V< 
20 Vif V^/P/ftn/V) - 7 - t Kb 2 , 2 - *J * ^/I'-^^rf-fc Kn - 

[1,3] Wyp [4,5— c] fc° y 6 -^/I'jtf =f-)v^.^=r 
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JV : 

OH 

1 0,,7pJZ ^COOMe 

o o 

MMM 1 <Dfc&m (4. 3g) £r^*/-/l- (4 0mL) KigfllU »>C 
ty^If.Sg (An -7 s^, 8. 5g) StAPjU Mt?— ^«#Lfc 0 ^ 
5 "C, ^#J«*Lfcm, ««ESr«JBETH:*«lUfco #b;ftfcBifi£DMF 
(5 0mL) |il|!'j|L, DMP (lOg) *5 J; p - h /Vzc 
7K?P^) (15 0m:g) ^in^L, 5 0°CT^4. 5 

7 o-v' (I^^^/V : -^.=3rif^= 2 : 3^1 : 1) K 

10 T^LT^lB'fb^tl (3'. 4 8g) y ^ LT#fc 0 

1 H — N M R" .(CDC 1 3 ) 5 : 1.39 (s, 3H), 1.59 (s, 3H) , 1.88 (t, 3H, 
/=2.3 Hz), 2,50 (d, 1H, 7=6. 5 Hz) , 3.23 (dd, 1H, 7=9.2, 13.6 Hz), 
3.66 (s, 3H), 3.87 (dd, 1H, 7=7.3, 13. 6 Hz), 4.1-4.2 (m, 2H) , 4.35-4.45 
(m, 1H), 4. 45-4.55 (m, 1H) , 4.73 (q, 2H, 7=2. 3 Hz), 7.05 (d, 2H, 7 = 
15 8.9 Ht;), 7.81 (d, 2H, J= 8.9 Hz). 

(2) (3aS, 6 R, 7 S, 7aR)-5- (4' ~-f^^2' - 4 ~ ;V Jr * \/ ^< 
^if >*;Vfc~;V)- 7 h^v'- 2, 2 - *J * f/v-^^-y-K Kn-[1, 
3] [4,5-^c] ^y^y-6-*;l/#y^^f;i'X^T;i': 
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OMe 

1 0 // 7^AZ .xCOOMe 

6 





10 



15 



_h!B (1) (Dfc&m (9 6 Omg) ^mtt^Vl/ (1 8 m L) iCgiL, 
iMk^f^ (3. i g ) *3 J: tmftrfB ( l . 5 l g) ^Di, 

73-^df-f-V= 1 : 3-^1 : 2) LT^|B>fb^# ( 7 7 5 m g ) <£: 

1 H — N M R (CDC 1 3 ) 5 : 1. 30 (s, 3H), 1.39 (s, 3H) , 1.88 (t, 3H, 
J =2. 3. Hz), 3.26 (dd, 1H, / = 8. 0, 13. 3 Hz), 3.48 (s, 3H) , 3.63 (dd, 
1H, /= 6, 6, 13, 3 Hz), 3.69 (s, 3H) , 4. 1-4. 2 (m, 2H) , 4.25-4.35 (m, 1H), 
4. 72;(q, 2H, '/= 2. 3 Hz), 4. 79 (d, 1H, /=3. 0Hz), 7.05 (d, 2H, /=9.0 
Hz), 7. 86 (d, 2H, J = 9. 0 Hz) . * 

(3) (3aS, 6R, 7 S, 7aR) - 5 - (4' -^f-- 2 ' - 4 ~>VHr* v"< 
lsms*;Vifr~;V)- 7 - * b^V- 2 , 2 -V* f-jV-^^M Ku-[1, 
3]' [4, 5 -c] tf^^-6-^/^>itK0^ft5F: 



WO 2004/060875 P<»?2003/009845 

28 



OMe 

1 0,JkXL iX nCONHOH 

6 



3° XX 3 * 4 




o o 



_hlB (2) (Dfc&m (7 3 Omg) £r ^ * y — /1> (1 2mL) fc^#?L s 
5 0%t Kn^rv'/VTS: ^tK^^ ( 3 m L) *3 J: Xfii/T Wb^ h V *? A (7 
9mg) MT? 4 0RSU*#Lfc„ RJES**«JBETI^«* t> 

j ft; -,V= 6 0 ; : l-»50 : 1^40 : 1) fcr*»»***&ft*UT*IB 
^44fe ( 3 5 6 mg) ^7 ; &/V7 7^ilT#t„ 

1 H-NMR (DMSO-d 6 ) 5 : 1. 18 (s, 3H), 1. 36 (s, 3H) , 1. 84 (s, 
3H), 3. 25 (s, 3H), 3.2-3.35 (m, 1H), 3.6-3.75 (m, 3H) , 3.76 (d, 1H, / 
10 =7.1 Hz),. 4.05-4.15 (ra, 1H) , 4.87 (d, 2H, J - 2.2 Hz), 7.12 (d, 2H, / 
= 8.9 Hz), 7.75 (d, 2H, /= 8.9 Hz), 9.05 (s, 1H), 10.61 (s, 1H) . 

TOF-Ma s s :477 (M + Na), 493 (M + K) 

[a] D 36° (c=0. 1, MeOH) 
(4) (2 R, 3 S, 4 S, 5 S)- 1 - (4 ' -^^-2' - 4 — JVir* > 
15 Mis — 4, 5 -S?fc V^-^\f^<]} 2 
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OMe 

2 xN CONHOH 





±IE (3) <Dfc&m (2 7 Omg) & * 9 J - A* (1 0 m L) U 
l-ft^M^APvy^ i. i g) «rJq*. % £»-C2 BIBj|#tfc. 

5 # ^/Ht»JE* 7 Ai^ n 1-/97 >f — n n */Vi>, : p< ^ / —/V= 5 0 : 
1-30:1-10:1) teTttMWttttftLTWffifc^* (1 1 lmg) 

1 H — NMR (DMSO-d 6 ) 5 : 1.84 (t, 3H, / = 2.3 Hz), 3.16 (s, 
3H), 3.61 (bs, 1H), 3. 68 (bs, 1H) , 4.37 (s, 1H) , 4.74 (bs, 1H) , 4.84 (q, 
10 2H, /=2,3 Hz),- .4.91 (bs, .1H), 7.05 (d, 2H, 7=8.9 Hz), 7.72 (d, 2H, 
/ ="8. 9 Hz),' 8. 87 (bs, 1H) , 10.63 (s, 1H). 
TOF-Ma s s : 437 (M+Na), 453 (M+K) 
[a] D 45° (c=0. 1, MeOH) 

mnm 3 

15 ( 2 R, 3 S, 4 S, 5 S)- 3 -*<°y 9 JA>jr**s- 1 - (4' -^^-2 J - 
± —jXsjr^r^^^^^/^jVfc — fr) - 4 , 5-i?K Kg 3^ tf^ V *Jy- 2 - 

(l)(3aS,6R,7S, 7aR)- 7 — Vi?/*^ 5 - (4 ' -Zf^- 

2 ' -^-/v^^^^i?:/;*/^ 2, 2 - v>y ^vv-^^-tf-t Ko 
20 - [1, 3]' i?t^yn [4,5-c] 
X/W : 



WO 2004/060875 P(^K2003/009845 

30 



10 



15 




vCOOMe 




3 Ja 4 ^ \\ 

O O 

M1&W2(D (1) <Dfc&m (1. 5 9g) Sr^bp* (15mL) (cl 

?g#U ^y^/^a $ K ( 1 • 8 6 g) &&UmM (3 . 3 4 g) %M 

a&EETfc:*»Lfc„ &tbti,1tm&&is» jJff/vtpmXrJ*? tiT 4 

- (g^^^^/V: 72-^^f-^=l : 3->l : 2) mM LTaUBfl^tt 
(1. 7 5g) &Vny/^Lt#fc, 

1 H — N M R (CDC 1 8 ) 6 : 1. 29 (s, 3H), 1. 39 (s, 3H) , 1.87 (t, 3H, 
J=2. 3 Hz), 3.32 (dd, 1H, J =7.7, 13. 3 Hz), 3.63 (dd, 1H, 7=6.3, 13.3 
Hz), 3. 68 (s, 3H), 4.19 (dd, 1H, 7=3.4, 5.9 Hz), 4.25-4.35 (m, 1H) , 
4. 37- (t, 1H,. J= 3.3 Hz), 4.58 (d, 1H, /= 11.4 Hz), 4.68 (q, 2H, / = 
2. 3 Hz), 4.76 (d, 1H, J = 11.4 Hz), 4.85 (d, 1H, / = 3. 2 Hz), 6.97 (d, 
2H, /= 9.0 Hz), 7.3-7.4 (m, 5H), 7.85 (d, 2H, /= 9.0 Hz). 
(2) (3aS, 6 R, 7 S, 7-aR)- 7 --Oiy/V^r^-iy- 5 - (4 ' 
2 ' -f =-/Vjr5r v^;xif ^^/l^/ft-A-)- 2 , 2 - 9 J * ^jV-^^-^M Kn 

- [1,3] v^^-^y n [4, 5 - c] t°y 6 - * /l> xi? ^ fife fc Ka^t 
5- K : • 
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OBn 

1 0, / 7a^X7 xvC ONHOH / 

o o 

JLIB (1) (Dfc&m (1. 7 5g) — /V (2 5mL) t£^#F U 

5 0 % t K n ^ ^ V7j<*» ( 5 m L) *5 J; tfVT Wb^" h U !7 A (1 

6 2mg) ^ia^i, MUX* 3 0 Kit^LfCc #CV^ KJ£j^$:iJET^f 4 

A:^/-/V=.3"0 : 1) fCfliSIS^i LTHlEft^ (2 4 7m 
g) 5:7^^77^am IK** (2 5 2 mg) &®It5iLfc 0 

x H-NMk (DMS*6-d 6 ) 5: 1. 20 (s, 3H) , 1. 36 (s, 3H) , 1. 81 (t, 
3H, J = 2. 3 Hz) , 3.63 (dd, . 1H, / =5.7, 13. 6 Hz), 3.75-3.85 (m, 1H) , 
10 3.9-3.9.5. (m,2H), 4.15-4.25 (m, 1H) , 4.43 (d; 1H, /= 11.5 Hz), 4.56 (d, 
1H, y = 11.5-Hz), 4.83 (q, 2H, 2.3 Hz), 7.11 (d, 2H, J = 8. 9 Hz), 

7.2-7.4 (ra, 5H), 7.83 (d, 2H, /=8.9Hz), 9.08 (s, 1H), 10.56 (s, 1H) . 
TOF-Ma s s : 553 (M+Na), 569 (M + K) 
[ a] D 13° • (c=0. 1, Me OH) 
15 (3) (2R ) 3S,4S,5S)-3-'<y^W^-l- (4' -zf^- 
2 ' -»->f ^;VJr^ v^O/if^-;* A-zfc^/V) - 4 , 5 — fc Ko^i/tVjJ *?-y 
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OBn 

2 % sCONHOH 





±13 ( 2 ) (Dit^km ( 1 8 0 m g ) %:*$J— As ( 1 5 m L) \l 

*^VA : ^ ^ / — JV= 50: 1 -> 4 0 : 1^30 : 1^20 : H10 : 1) 

'H-NMR (BMSO-d,) 6: 1. 82 (s, 3H) , 3. 67 (s, 1H) , 3. 92 (s, 
1H), 4.48 (d, 1H, /=12. 0 Hz), 4.56 (d, 1H, 7=12. 0 Hz), 4.77 (bs, 2H) , 
10 6.92.(d, 2H, 7= 8, 9 Hz), 7. 2-7. 4 (m, 5H) , 7.71 (d, 2H, 7=8. 9 Hz), 8.91 
Cs," 1H), TO. 65 (s, 1H). ! 
TOF-Ma s s : 513 (M + Na), 529 (M + K) 
[a] D 11° (c=0. 1, MeOH) 
MWW 4 

15 ' ( 2 R, 3 S , 4 R, 5 S) - 1 - (4' -7'?-2' ^- <4 — H l> 

^;vts-;v) - 3 , 4 ; --^b: K p =fr 5 - p< V 2 

(1) (3aS, 4R, 7 S, 7 a S ) - 5 - (4' 2' - -/V^ v"< 

^-t?V*^;fc=y]/) — 7 h-**s- 2, 2 >3rlM: Kn -[ l , 

3] ; ^^Vp [4,5-c] bfy v^V- 4 -^/V^^^^^/Vac^-^/W : 



20 




MMfflKDik&m (1. Og) Zmk*^^^ (l5mL) Kl*&#L, 3 
frfl^TW' (3. 2g) *&£Tfimk& (1. 5 8g) &Jn*., ^m#H^T 

5 #btLfda.^.^^y ^^vv^ff^^^^ y # -? * (mm^^-As : */ 

? xx^-*1rl/= 1 : 3 — 1 : 2) *£T)ltM UT^IB'fb'^^ ( 8 5 2 m g ) «r 

1 H — NMR (CDC 1 a ) 5 : 1. 44 (s, 3H) , 1. 47 (s, 3H) , 1.88 (t, 3H, 
/=2.3 Hz), 3.38 (dd, 1H, 7=5.1, 14. 3 Hz), 3.45 (s, 3H) , 3.5-3.6 (m, 
10 3H), 3.79 (a, 3H), 3.95-4.0 (m, 2H), 4.73 (q, 2H, 7=2. 3 Hz), 7.08 (d, 
2H, 7 = 9. 0 Hz) , 7.83 (d, 2H, J = 9. 0 Hz) . 

(2) (3aS, 4R, 7 S, 7aS)- 5 - (4' 2 ' - <i =-;\> 

-yMl/*;Vfr~jV) - 7 h * is- 2, 2-i?t J-jV — ^^f fc Kn -[ 1 , 
3] *?Jr*V* [4, 5 - c] try v>^- 4 -*/V^?>-|6t Kp^f* K : 




±|B (1) (Dit-hm (8 5 2mg) $ /-/V (2 0 m L) tC*g?fl| 

5 0%t Ka^v-;V7>;^7XM ( 5 m L) Wbt MJ (9 

2mg) £;tjn;i, lllt-^tfc 0 &l>-e, R«£^JETK:@* U 

^/^=-3o : i) \zxmm^^mvxmts,it^m (73o mg ) 

£7*^^:7 7 *t LT#fc 0 

1 H-NMR. (DMS O - d 6 ) 5 : 1. 23 (s, 3H) , 1. 28 (s, 3H) , 1. 84 (t, 
3H, /=2.2 Hz), 2.96 (dd, 1H, 7=4.0, 10. 0 Hz) , 3.25-3.45 (m, 2H) , 3.72 
,10 (d, 1H, 7=8,7 Hz), 3. 75 (d, 1H, 7=6. 5 Hz), 4.02 (t, 1H, 7=9. 5 Hz), 
4.88 (t„ 2H, 7= 2: 2 Hz), 7.17 (d,' 2H, 7=8. 9 Hz), 7.83 (d, 2H, 7=8.9 
Hz), 9. 10 (s, 1H), . 10.93. (s, 1H) . 

TOF-Ma s s : 477 (M + Na), 493 (M + K) 

[a] D 33° (c=0. 1, MeOH) 
15 (3) (2 R, 3 S, 4 R, 5 S)- 1 - (4 ' ~Zf^-2' - 4 -jVOr*: ^ 
■H^X/]s*=./\s)- 3, Kn^- 5 b^>>t°^]) i?^- 2 




_bfB (2) (Dik&m (5 0 Omg) * * $ (1 5 m L) K^M^. 

5 /^JI*7A^ n-v > ^77 ^ — n n : * # S — /V= 50:1-^ 

40 : 1^30 : 1 -» 2 0 : H10 : 1) (clTWMm^ft^^ bT^fB-fb 
-&4fc (3 7 Omg) tTWr^i'l/ttfc. 

'H-NMR' (DMS O- d 6 ) 6 : 1.84(t, 3H, J -2. 2 Hz), 3.14 (s, 
3H), 3.2-3.5 (m, 4H), 3.48 (s, 1H), 3.70 (s, 1H) , 3.78 (s, 1H) , 4.84 (bs, 
10 2H), 4.91 (bs, 1H), 5.29 (bs, 1H), 7.08 (d, 2H, /= 8.9 Hz), 7.79 (d, 
2H, /= 8. 9 Hz), 8.83 (s, 1H), 10.55 (s, 1H). 
TOF-Ma s s : 437 (M + Na), 453 (M + K) 
[o] D -4° (c=0. 1, MeOH) 

MMM 5 

15 (2R,3S,4S,5S)-1- (4' - 4 ~>VJr * Vif V 

^/Vfc^;V>) - 3,4,5-h!)t: Y u * */ - \£ ]) 3?^- 2 2^14^ 

(1) (3aS,4R, 7 S, 7aS) - 5 - (4' -Z?^- 2 ' --f ^Tktf-.aft"* 
i/ir i/^/Vtfs — /l^) — 7 — fc Kp df-v'- 2, 2 — 5?;* ^/V-^^rf- 1 Kd- 
20 [1,3] ^t^yn [4, 5 - c] fc°!) v?V- 4 -*/^>^t Kn^t^ 
K : 
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HO xN 7 





vV nCONHOH 




<D4k&%} (4 8 Omg) 9 J — ( 8 m L) 5 0% 

t Kp^WVT^ >-7K^^ (3mL) fcit/i/TW^t M^(54mg) 

5 ftaESrSxy % !tf/Vtp&.% y J*? u^r h997-( — (9 v u ft/v J± : J 9 S — 
/V= 50:1^4 0:1-^30:1) lHT*»«*at*lft»LT«IB^'fi'«» (2 
10mg) ^7^>V7r^i Lt#fco 

1 H — NMR (DMSO — d 6 ) 5: 1. 22 (s, 3H) , 1. 28 (s, 3H) , 1. 83 (t, 
3H, / = 2.1 Hz), 2.76 (-dd,"". 1H, /= 4. 5, 1.0.0 Hz), 3.19 (dd, 1H, /= 6. 0, 
10 14. 6 Hz) , 3. 74 (d, 1H, J= 8. 9 Hz) , 3. 80 (dd, 1H, /= 6. 9, 14. 5 Hz) , 4. 0-4. 1 
(ni, 2H), 4.8-4.95 (m, 2H) , 5.2 (d, 1H, J=Z. 7 Hz) , 7.16 (d, 2H, 7=8.9 
Hz), 7.84 (d, 2H, /= 8.9 Hz), 9.09 (s, 1H) , 10.93 (s, 1H) . 
TOF-Ma s s : 463 (M + Na), 479 (M+K) 
Co]' D 52° ( c =0. 1, MeOH) 
15 (2)(2R,3S,4S,5S)-l-(4' -Zf^-'2 ' -J =• ;V * * *s ^<l>> 
if ^ 7, - 3 , 4,5- h]) k K n * is - V *J ^ - 2 - # /V tf? 1/ 
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OH 

A.^CONHOH 



±1B (1) (Dfc&m (1 5 6mg) J—fr (8mL) fc^fif U &§ 

-Y^'feSMSfJIB tAwr??s 1 g) ^r^D^L. ^M-e-^#bfCo 
*384&&aft:feLfc& % «H£«r«JEETK:**8U #btifc^5t=Srv-y 7J<7Vv* 
5 ffiTJ h>?7 -f — p p fr;VJ* : * # / —;V= 30: HIO : 

1-5 : 1) teT|tM*m&*fc»LT«flBfc£»*» (12 0mg) 

x H-N]ViR (DMSO-d 6 ) 6 : 1.84(s, 3H), 3.19 (dd, 1H, 7=4.5, 
12. 8 Hz), 3.4-3.6 (m, 2H) , 4.05 (s, 1H) , 4. 26 (s, 1H) , 4.7 (bs, 1H) , 4.83 
10 (s, 2H), 5.27 (s, 1H), ?. 07 (d, 2H, /= 8. 7 Hz), 7.80 (d, 2H, J = 8. 7 
Hz); 8. 86 (bs, 1H), 10.59 (s, 1H) . 

TOF-Ma s s : 423 (M + Na), 439 (M + K) 
[a] D 3° (c=0. 1, MeOH) ' 

MMW 6 

15 (3aS,6R,7S,7aR)-5-(4' -7^-2' - 4 —JVfr * ^ 
^/Ix^c^/k) - 7 - b: Kp 2 . 2 -v^ 7vw-^>=frlM: Kp — [ 1 . 3 ] 

v^^y p [4, 5 - cl 6 -TJ^^t: KP^f-; Kc7)i^ : 



i 
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OH 

l O/J*JZ ^CONHOH 




3° 3a 4 A 

O O 

»J2© (1) (Oit^m (6 4 2mg) $Z * 9 / — ;V ( 3 0 m L) (C^ 
#U 5 0%tKo^v//V7^y7m (6mL) *5 «fc tfi'T ^b^T* MJ !7 
A (7 2mg) SriPx., gig.-0-*fll#Lfco RlS«s«r*JE-T»!:« 
*U #fetb^aS^r^y *^^+JE*7^^ nvl>^77^ (^nn* 
/VA : * ? J 50 : 1^30 : 1) fcTjfrSI&aOgftgl L TSfB'Tb-g' 

#1 ( 3 5 0 mg) 8:7^77^^1X^0 

'H-NMR (DMSO— d 6 ) 6: 1. 17 (s, 3H) , 1. 34 (s, 3H) , 1. 83 (s, 
3H), 3. 16 (d, 1H, /=8.2 Hz), 3.74 (dd, 1H, 7=6.3, 13. 8 Hz), 3.83 (dd, 
1H, 7 = 7; 9, 13.5 Hz), 4.0-4. 1 (m, 1H), 4.8-4.9 (m, 2H) , 5.76 (d, 1H, 
/= 5. 5 Hz), 17. 14 (d, 2H, 7=8. 9 Hz), 7.83 (d, 2H, 7= 8.9 Hz), 8.98 
(s, 1H), 10.56 (s, 1H). 

TOF-Ma s s : 463 (M + Na) , 479 (M+K) 
[as ] d 50° (c=0. 1, MeOH) 

(2R, 3 S.4S.5 S) — 3,4. 5 - hU t: Ko^rv'— 1— [_4j - 

(4' ' bKP»i/~7'f-2' —4 E^L^iLkJ '<>'-&^'XA'ft~Jl'l - 

(1) (3aS,4R,7S,7aS)-5-[4' -[4' ' - (tert. 17*^ 
~/v3 - 7 - t Kn^S/ - 2 , 2 - ^ 'TVV-^drf-l: Kb - [1,33 S?* 
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1 °'* 2 y^. ^ COOMe 
o o 





OTBDMS 



?JfeM 1 <D ( 4 ) tfMb 



( 7 6 7 mg) SrH^^^/i^ (20mL) K 



10%Pd/C (92mg) SrflPx., 7.kf5f#ffl^T4 0°CT?2. 5 Rf 

mm^m.it^^^> a 2mD (4-^n*-^^-2--r 

Jr^is) -text. -f^^^t^-fris^y (5 5 Omg) *5«tt^^jbil (4 
8 4 m g) ^r^Px.. mmWm^.T-$iW:Wlstc 0 WK, (4 - ^a^--y^- 
2-^;Vt^) -te-r t. "? ^ * ^ /V -y y ^y ( 3 6 6 m g ) fc'i 
10 Xfmtm (3 2 2mg) £#P;U 5 0°C-e 3 B#raJi^bfc 0 #^T% 

LiftiS £ ^iE T KWkffi U . # fe nfcM Sr V y * y /V f JE * 7 A ^ 
n'"^ b ^7 7,^ — .(^ffert^vix : . v-^ p^3r 1 : 3^2 : 3) KIT fit 
*lb"r"«E{b^*- (3 9 3mg) ^n^Htlfc. 

1 H — NM R (CDC 1 3 ) 5 : 0. 09 (s, 6H), 0.89 (s, 9H) , 1.45 (s, 3H) , 
15 1.47 "is, 3H), 2.26 (s, 1H) , 3.22 (dd, 1H, / = 5. 7, 14.7 Hz), 3.49 (dd, 
1H, /= 4. 3, 9.7 Hz), 3.75 (s, 3H), 3.85 (dd, 1H, / = 7.1, 14. 7Hz) , 
4.05-4.15 (m, 1H) , 4.35 <s, 2H), 4.37-4.42 (m, 1H) , 4.43 (d, 1H, 7=9.0 
Hz), 4. 80 (s, 2H), 7.06 (d, 2H, / = 8: 9 Hz) , 7.81 (d, 2H, 7=8.9 Hz). 
TOF-Ma s s : 592 (11+ Na), 608 (M + K) 
20 (2) (3aS,4R,7S,7aS)-5 - [4 ' - [4' ' - (ter t. y*9" 

■ * 7 - t KP^r'>- 2, 2 - '^f /P-^f t Kp - •[ 1 , 3 ] 
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40 



^yn [ 4 , 5 - c ] b? y * 



- 4 - # t K n ^ 5 K : 



HO^V 





^xCONHOH 




OTBDMS 



_h|B ( 1 ) (Dit&m (378mg) * ? S -/^ (1 5 m L) l^MM U 
5 0 % fc' K n dp- 5 >-7K^^ (3mL) & XTf^T ^itir h V V A. (3 



* ? J -jV= 5 0 : 1^30 : 1) fctHMtllS^i LT^fH'ft:'^^ (2 

2 7mg) ^7^V77^H-C#fc 0 
1 H — NM R (DMSO-d 6 ) 6: 0. 04 (s, 6H) , 0. 84 (s, 9H) , 1. 22 (s, 
10 3H), 1.28 (s, 3H), 2.78 (dd, 1H, /= 4. 4, 9. 6 Hz), 3.19 (dd, 1H, 7=5.8, 

14. 5 Hz), 3. 34 (s, 3H) , 3.7-3.8 (m, 2H), 4.0-4.1 (m, 2H) , 4.35 (s, 2H), 

4.99 (s, 2H), 5.23 (d, 1H, /=4.'6Hz), 7.17 (d, 2H, 7=8. 9 Hz), 7.82 

(d, 2H, /=8.9 Hz), 9.11 (s, 1H), 10.92 (s, 1H) . 
TOF-Ma s s : 593 (M + Na) ,' 609 (M + K) 
15 (3) (3aS,4R, 7S,7aS)-7-t K n */-5- [4' - (4' ' - 

t Ko ^V-^f- 2 ' -^f — /V^-^rv') ^y-g ^^yV^cn/V] - 2, 2 - 

^f/lz-^df-ft Ko- [1,3] ^t^yp [4,5-c] t o y^>--4- 




_h!B (2) <Dik&!%) (2 1 7m g) &THF (5mL) K^M^, M (6 
2mg) TBAF ( 1 m L) *1&7L^ ^l&X* 3 H# U fc 0 

5 py - (^OP*/VA:^/-/V=5 0 : 1 -» 2 5 : 1^10 : 

i) 'Kxww&mm&mvxM^k&yn asimg) ^7^77^a 

XWtc 0 : - 

X H — (DMSO— d 6 ) 8: 1. 22 (s, 3H) , 1. 28 (s, 3H) , 2. 79 (dd, 
1H, /= 4. 4, 10. 0 Hz), 3.19 (dd, 1H, /= 5. 8, 14. 5 Hz) , 3. 7-3. 85 (m, 2H) , 
10 4,0-4.1 (m, 2H), 4.10 (d, 1H, /= 5.9 Hz), 4.97 (s, 2H) , 5.23 (d, 1H, 
J= 4.5 Hz), .5. 27 (t, 1H, / = 5. 9 Hz), 7.17 (d, 2H, / = 8.9 Hz), 7.83 
(d, 2H, /= 8. 9 Hz) , 9.11. (s, 1H) , 10.92 (s, 1H) . 

TOF-Ma s s : 479 (M+Na), 495 (M + K) 

(4) (2R 1 3S,4S,5S)-3 ) 4,5-H)t Kn^r^-l- [4' - 
15 (4' ' tKP^V-/f-2' -<< -/U^-* *,) ^^i/^/i^^/v] - 
t°^y^>--2-* is&K Kn^rtS; K : 
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10 



15 



OH 

HO/,, 2 nN CONHOH 

6 <n 



_ 9 

4 

HO sV 5 




OH 



±1B (3) <Dfc&fa (1 2 Omg) # (1 OmL) 

m4 *^&mmm 2. 4. g ) &ao*. N ml?— **#bfc„. 

#cv>T*, ^$84&3r*SLfc&, **«r*JEETK:»ltU, #b*LfcB?S£vy 
#^/Vtf«JE;*7 f^77^- (^nn */i/A \ * 9 J — /V= 2 0 : 

l->5 : l-4:..l) tT»««*3eifc»Lr*IBflS^4fc ( 2 6 m g ) £T 
^^7/ * t LT#fc 0 

! H~NMR ,(DMSO-d 6 ) 5 : 3. 19 (dd, 1H, J = 4. 7, 12. 4 Hz) , 
3.25-3.35 (m, 1H) , 3.4-3.6 (m, 2H) , 4.05 (bs, 1H) , 4.12 (d, 1H, /= 5. 9 
Hz), 4. 26 (s, 1H)\ 4.67 (d, 1H, /= 6. 4 Hz), 4.89 (bs, 1H), 4.93 (s, 1H), 
5.25-5.35 (m/2H), 7.09 (d, 2H, / =■ 8* 8 Hz) , 7. 79 (d, 2H, / = 8.8 Hz), 
8. 86 (s, 1H), 10. 59 (bs, 1H) . 

TOF-Ma s s : (M + Na), (M + K) 

( 2 R, 3 S. 4 S, 5 S)— 1 - (4' -^^-2' - 4 —/U* * i/*£ > 

2 -# 



aft =:/!/) - 4 , 5 - Fp^-> - 3-4 h =fr->t: 0 ^ V i?^ 

( 1 ) (3aS.6R.7S, 7aR)- 5 - (4 ' - ^ 1/ i?/\s**c IsH V^A* 
^ -/V) - 7 - t KadfV- 2 , 2 ^/V-^^* t Kn- [1,3] S> 

20 t^yn[4;5-c] t° U v^- 6 /Vstf i'gM f/l/x^f/V : 
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OH 

, x sCOOMe 



ilWl® (4) <Dfc&m (4. 8g) /V (7 0mL) K^M 

U fe§-f ty^MJg (An^5>^ 10. 4g) =Sr*Px, MT'-^if^ 

5 S^DMF (4 0,mL) iC^JifU DM P (10. 7mL) teJ^p-hA- 

rc^^/ix^^^— TKfp^i ( 8 4 m g ) Star*— ^»^bfc 0 #:v^\ 

SJ&^MS^^/l' (lOOmL) SrAPx., i&fn^S^Tk^i - h !J ^^tR^^ 

10 TV : *s9 n^*^y= 2 : 3) \Z-X%t% LT^fB'fb^ (3. 6 2g) £ V 

1 H — NMR (CDC 1 8 ) 8 : 1.27 (s, 3H) , 1.37 (s, 3H) , 2.92 (bs, 1H) , 
3.21 (dd, 1H, /= 8.9, 13.5 Hz), 3.62 (s, 3H) , 3.80 (dd, 1H, /= 7.1, 
13.4 Hz), 4.05-4.15 (m, 1H) , 4.38 (dt, 1H, J =7.0, 7. 8 Hz) , 4.52 (bs, 
15 1H), 4.58 (d, 1H, /= 4.1 Hz), 7.04 (d, 2H, / = 8.9 Hz), 7.30-7.45 (m, 
5H), 7.80 (d, 2H, /= 8.9 Hz). 

(2) (3aS.6R.7S, 7aR)- 5 - (4 ' - ^< V VlVifr * v"0-if V * ;V 
•fo^/V) - 2, 2 7 - (2 ' ' -^f/VTPWt^^) -^*1r 

t Kn -• [ 1 , 3] ^t^yn [4, 5 - c] try ^V - 6 

20 ^^^7=-^ : 




'2003/009845 



±1B ( 1 ) ( 8 0 0 m g ) Zmb* (1 2 m L) M^L, 

3-^n^-2-p< J-JV-OT V ( 1 . 1 3 g ) *5 i t>*^fcll ( 9 7 0 m g ) 

7 (M^'/P : /2 -^^rif^= 1 : 4^1 : 3) '^Tffi^LT^IB'fb 
%m (7 5 4mg) Srv'ay/iLr#fco 

1 H — NM'R (CD CI 3) 6 : 1. 31 (s, 3H), 1.39 (s, 3H) , 1.76 (s, 3H) , 
3,29. (dd, 1H, 7=7.6, 13.6 Hz), 3.61 (dd, 1H, 7=6.3, 13.1 Hz), 3.97 
10 (d, 1H, J= 12. 2 Hz)., 4.09 (d, 1H, /= 12.2 Hz), 4.18 (dd, 1H, /= 3.3, 
5.9 Hz), 4. 25r4. 35 (m, 2H) , 4.76 (d, 1H, /= 3. 1 Hz) , ' 4. 95 (s, 1H) , 4.99 

■ j 

(s, 1H), 5.13 (s, 1H), 7.04 (d, 2H, / = 8i9 Hz), 7.3-7.5 (m, 5H) , 7.86 
(d, 2H, / = 8.9 Hz). 

(3) (3aS, 6 R, 7 S, 7aR)- 5 - (4 ' -7^-2' - 4 -JV**^^ 
15 l/H >^;Vifr^/V) - 7 -4 V Zfh **s- 2, 2 - t^/V — ^*-^ tKn- 

[1,3] ^t^yn [4,5-c] fc° V 6 -t> f-fr^XT 

;V : 
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7 

o o 

±|B (2) <Dfc&W (7 5 Omg) ^TO^^/l- (1 5mL) fcigfl? U 

io%Pd/c(ioomg) ^n*^ 7K^#ffl^T^^-e 3 mmmwvtco 

5 (15mL) fcSSMfb, 1 -7*n^E-- 2 -7*^ (2 7 9mg) $5 £ 

tfSMbffi (4 8 7im g ) Sr^n*.* £5SS£ia*CT— £9fc#bfco #cv^ s ^ 

fn?f^7 7^ (gjsS&ac^/w : /2-^^rf-^=l : 4 -> 1 : 3 ) ICtH 
ttUraHB-f^* (5 0 2 mg) fc^Py^iUTftfc, 
10 1 H — NMR (CDC 1 3 ) 6 : 0. 90 (d, 6H, /= 6.7 Hz), 1.31 (s, 3H) , 
1.40 (s, 3H), 1.75-1.85 (m, 1H), 1.88 (t, 3H, 7=2. 0 Hz) , 3.25-3.35 (m, 
2H), 3.43 (dd, 1H, 7=6.6, 8.7 Hz), 3.57 (dd, 1H, 7=6.2, 13. 2 Hz) , 
3.70 (s, 3H), 4.17 (dd, 1H, 7=3.3, 6.0 Hz), 4.22 (t, 1H, 7=3. 2 Hz), 
4. 71 (q, 2H, 7= 2 Hz), 4.73 (d, 1H, 7=3. 1 Hz), 7.04 (d, 2H, 7=8.8 
15 Hz), 7.88 (d, 2H, 7= 8.8 Hz). 

(4) (3aS, 6 R, 7 S, 7aR)~ 5 - (4 ' -7*^-2' - 4 — 

l/7,;Vfo~/V) - 7 -4 y 7* h 2,2- *J * ^vV — ^drif-fc Ko- 

[1,3] ^t^yp [4,5-c] fc° ]) ify- 6 -X/Vtfl/mt Kn df-fr 5: 




_hlB (3) <Dfc&m (5 0 Omg) & * $ J - >V (1 5 m L) fZl^fU, 
5 0 % b Ka^f iX/VT 5; ^7k&Wi ( 3 m L) & «£ t^T h V V A (5 

5 Omg) £#P;i, S?fi"C-^^#Lfc:o &^T% &^J±T^©3i: U 

;*#/-/W=5 0j: l-»40 : 1^30 : 1) ttiiil^^jl LT^ffB 

{b-^^I (31.7m ! g) SrT^/l^ r7> £ bT#fc 0 

1 H — N M R (DMSO-d 6 ) 5 : 0.73 (d, 6H, J = 6. 6 Hz), 1.19 (s, 
10 3H)/1.36 (s, 3H), 1.45-1.6 (m, 1H), 1.83 (s, 3H) , 3.0-3.1 (m, 1H), 

3.2-3.35 (m, 2H) , 3.60 (dd, 1H, / = 5.7, 13.7 Hz), 3.65-3.8 (m, 2H) , 

4.1-4.2 (m, 1H), ;4. 87 (s, 2H) , 7* 15 (d, 2H, /= 8.0 Hz), 7.82 (d, 2H, 

7=8. 0 Hz), 9.03 (s, 1H), 10.50 (s, 1H) . 
( 5) (2 R, 3 S, 4 S, 5 S)- 1 - (4 ' -Zf^~- 2' - 4 -JV***/^^ 
15 if - 4, 5 -v>fc Kcz^ix- 3 ->f V? h^-^H°^V i^V- 2 

- # t K n * f- 5: K : 




±15 (4) (OKc^m (2 7 5 mg) **9J—)V (lOmL) \Z.$$MV, 

v^-e, ^^M^ufc^, mm*WL&Tfcmmiss nbtitcmm^^v z> 

5 y/V't'H^ 7 A ^ p |> 7 ^ — w tJnA-A : p< ^ y — /P= 5 0:1 
-»40:1-»30:1-»10:1) fcT»Jtt^W«S*£*R LT«liMb-£«l ( 4 
9 m g ) &7-t>7 7 * £ LT#, .JB«- (1 5 7 m g ) & [U Ifc L „ 

1 H — N MR (i)MSO-d 6 ) 5 : 0. 75-0. 85 (m, 6H) , 1. 6-1. 7 (m, 1H) , 
1.84 (t, 1H, J =2. 3 Hz), 3.12 (dd, 1H, J =7.0, 8.9 Hz), 3.24 (dd, 1H, 
10 J = 6.0, 9.1Hz), 3. 63 (bs, 1H), 3. 75 (bs, 1H), 4.34 (bs, 1H) , 4.79 (bs, 
1H) ; 4. 83 tq, 2H, J = 2. 3 Hz) , 4.92 (bs, 1H), 7.08 (d, 2H, / = 8.8 Hz), 
7.74 (d, 2H, /= 8.8 Hz), 8.92 (s', 1H) , 10.63 (s, 1H) . 

mmm 9 

(2R,3S,4S,5S)-l-(4' -^-2' - 4 ~}V3r$r >" 
15 ^;VTjs=.;V) -4,5-^1: KP^r'>-3-x f ^ v- f^ - 2 -#7k*H 

(1) (3aS, 6 R, 7 S, 7aR)- 5 - (4' -*7*$--2' ->f^yV^-^^ 
-O'if ^^./V^n/V) - 7 2 , 2 - v> ^/V - ^ ^ t Fa- 
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[1,3] t?t*yn [4, 5- el try 6 ^)V^^=r 




mMM2<D (1) <Dfc&m (1 . 4 7 g) fcjfrffe^V'i' (1 5mL) 

5 a&#U iMb^A- (5. 2g) *$J:tJU»fls<R (2. 3g) £Jnx. % mm 
Mfea^A- : /2- — df^^=l : 4-»l : 3) K:T»54 LT«!SBfb£'& (4 8 

5m g ) typ^atit 

10 1 H-NMR (CDC1 3 ) 5 : 1. 19 (t, 3H, / = 7. 0 Hz), 1. 30 (s, 3H) , 
1.39 (s, 3H), 1.88 (t, 3H, J =2. 2 Hz) , 3.30 (dd, 1H, 7=7.6, 13. 3 Hz), 
3. 55-3. 65 (m, 2H), 3.70 (s, 3H), 3.7-3. 8 (m, 1H) , 4.15-4.2 (m, 1H) , 4.24 
(t, 1H, /=3. 3 Hz), 4. 29 (q, 1H, / = 6. 2 Hz) , 4.72 (q, 2H, /= 2. 2 Hz), 
4.73 (d, 1H, J= 3.2 Hz), 7.04 (d, 2H, /=8. 9 Hz), 7.86 (d, 2H, 7=8.9 

15 Hz). 

(2) (3aS, 6 R, 7 S, 7aR)- 5 - (4 ' -7^-2' -4-^**^^ 
>"\tl'7>;v-fc=.;v) - 7 — x-.h^is — 2 , 2 ^/v — v^-f-t Kb -[ 1 , 

3]'»Vn [4,5-c] l^y^y-6-*/l'#yit Kn^rf^ K: 



WO 2004/060875 



Pi 



'2003/009845 



49 




OEfc 

1 QjJL 



aCONHOH 



JhfB (1) (Dik&m (4 8 Omg) $r^^7-/V (l 5 m L) i^jS? U 
5 0%t Ka^^;i/7 5y7k^ (3mL) & £ U«VT h V V J* (5 

Omg) St^P^l. g?fiT-2 B Pfl«# Lfc. SJS$t &^JETfc®5fe U 

t$j- jV =§ Oj: l->4 0 : 1^3 0 : 1) (Ctiif M^i ttlfE 
(2 0 5mg) ^7^7 7 * £ LT#fc 0 
1 H — NMR (DM SO — d 6 ) 6 : 0. 93 (t, 3H, / = 7. 0 Hz), 1. 18 (s, 
3H), 1.36 (s, 3H), L83 (t, 3H, /=1.7Hz), 3.29 (dd, 1H, 7=8.3, 13.4 
10 Hz), 3.5-3.55 (mj 1H) , 3. 6-3. 75 (m, 4H), 4.12 (q, 1H, /=7.7Hz), 4.87 
(q, 2H, /=2.2 Hz), 7.15 (d, 2H, 7=8.9 Hz), 7.82 (d, 2H, J = 8. 9 Hz), 
9.04 (s, 1H), 10.54 (s, 1H). 

TOF-Ma s s : 491 (M + Na), 500 (M+K) 
(3) ( 2 R, 3 S, 4 S, 5 S) -1- (4' - 4 -JV** 

15 i/if l^^;V^=^;V) - 4, 5 Ko^^- 3 f^f^t^y 2 - 
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_L1B (2) (Dfc&Vo (1 6 5mg) 9 J—fr (1 5 m L) 

i'fty^IW Unv-^^. 5 g) ^UX* 2 BP H 1»#Lfc„ 

fcV^ N *»*b«r»*Lfc*, *&&»JEETK:»«&U #<b*bfca^&^y 
5 # ^/Wtf» J£jJ v J*? v^? b ^7 7-f — (^pp /frA-i* : ^ ^ J — ;V = 5 0 : 
1-3 0 : 1-1 : 0 : 1) fcT»««Wttft»LT*|Bfb'£4fe (4 4 m g ) 

'H-NMR (DMSO— d 6 ) S : 1. 01 (t, 3H, / = 6. 0 Hz) , 1. 84 (t, 
3H, J =2. 3 Hz), 3.45-3.55 (m, 1H) , 3.59 (bs, 1H) , 3.78 (bs, 1H) , 4.35 
10 (bs, 1H), 4.75. (bs, 1H), 4.84 (q, 2H, J = 2. 3 Hz), 4.91 (bs, 1H) , 7.07 
(d, 2H, /= 8. 7 Hz), 7.74 (d, 2H, /= 8.7 Hz), 8.88 (s, 1H) , 10.62 (s, 
1H). 

TOF-Ma s s : 451 (M + Na), 467 (M+K) 

MMM l o 

15 (2R,3S,4S,5S)-4,5-v?bKP^jy-l-[4'-(4' ' - 

. ( 1 ) (3aS, 6 R, 7 S, 7aR)- 5 - (4 ' — O ^/V^-^ i'i? 
*=/v) - 2, 2 - ^-/u- 7 - ^ h^v-- — =¥1M: Kb - [1,3] i?3r 
20 ^yn [4,5— c] t° P ^ - 6 - ^7 f ;H x : 
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# w 



□Me 

in I |6 



■A' 




□Bn 



HJSF!J8 0 (1) (Dfc&m (1. 0 3g) Srifc-ft:^ (lOmL) 
*&fl?L, a^Mb^^W (1. 3 5mL) *3 it^K-fklffi: (1. 5g) ^APx.. 

Ha^/V : >>^ u : ^dr^^= l : 4 -> 1 : 3) iCTti UT«IBfl:#* (7 
6 5mg) Sr^yT'tLttt, 

1 H — NMR (CDC 1 3 ) 5 : 1.29 (s, 3H) , 1.37 (s, 3H), 3.24 (dd, 1H, 
7=7.9, 13.2 Hz), 3.46 (s, 3H), 3.61 (dd, 1H, 7=6.6, 13.4 Hz), 3.66 
10 (s, 3H), 4.1-4.15 (m, 2H) , 4.27 (q, 1H, 7=6.9 Hz), 4.78 (bs, 1H) , 5.12 
(s, 2H), 7.04 (d, 2H, /= 8.5 Hz), 7.3-7.45 (m, 5H) , 7.83 (d, 2H, / = 
8.5 Hz). 

(2) (3aS,4R,7S,7aS)-5-[4' -[4' ' - (tert. T**? 

15 - 7 Y^r^y- 2, 2 - *J * ^/U-^^M Kp- [1,3] 

V n [4,5-c] If y v 5 ^- 6 - VgM f/HXf^ : 
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OMe 
□ O 



3 




OTBDMS 



±15 (1) (D{h&%>) (8 7 0mg) Srftifc^^/l' (25mL) fcj§ft|b, 
10°/oPd/C (llOmg) «r*H;i % 7K*#ffl5CT^ia-C3. 5 B#iH*# 
bfc 0 fcV>"T? N ftfej&SriJU&bT, at«£«JETf-**& bfc## b tifc£l?S£ 
5 tfc-ffc* ^Vl' (8mL) Kli$#U (4-^P*-^f - 2 dp- 

- t e r t . ^^^^9^ (7 0 Omg) feit/iftt (6 16m 
g) ^iDi, |S#'»ffl«t.T5 0*CT?— *»#bfc. ^V>T% ^*8<JtJ«:**b 
T, «MS£i*JETK:aMBbfc. Wfcti/fcaaESr^y #y/v*J£#7 A* n^? 
h^77^ (gEBftai^V : n^*if-^= 1 : 3) tTffl bT^fB^b 
.10 (4 9 Omg) Sri^ta bT#fc Q 

1 H — NMR (CDClj) 5 : 0. 093 (s, 6H) , 0. 89 (s, 9H) , 1.29 (s, 3H) , 
1.37 (s, 3H), 3.24 (dd, 1H, J =7.9, 13.2 Hz), 3.47 (s, 3H) , 3.60 (dd, 
1H, /= 6.5, 13. 2Hz), 4.1-4.2 (m, 1H) , 4.27 (q, 1H, /= 6.8 Hz), 4.35 
(s, 2H), 4.78 (bs, 3H) , 7.03 (d, 2H, /= 8.5 Hz), 7.84 (d, 2H, /= 8. 5 
15 Hz). 

(3) (3aS,4R,7S,7aS)-5-[4' - [4 ' ' -(tert. iff- 

— /U] - 7-* Y**S-2, 2 A'-'^lffc Ko- [1,3] v^^r 
y n [4, 5 - c] try 6 -#/V/tf^fc Ko^t$ K : ■ 
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OMe 

1 OjJ ajl ^CQNHOH 




— □ * 




OTBDMS 



JilS (2) (Dfc&m (4 8 7mg) ;V (2 0 m L ) 

5 0%t Kn^rWV7$y7XIi ( 4 m L) *3 J; T$*sT Wb^ h V $ J* (4 

1 m g ) ^?fi-e 2 B ra^#L75i 0 #^-C% frfom SrMJEET L , 

^ ^ y ~,V = 5 0.: H35 : 1) fcT«f«**ftft»U-C*|B^* (1 

2 2mg) StT^/H? t * £ bT#fc 0 

1 H — NMR (DMSO— d 6 ) 6: 0. 04 (s, 6H) , 0. 84 (s, 9H) , 1. 18 (s, 
3H), 1.36 (s, 3H), 3.25 (s, 3H) , 3.2-3.3 (m, 1H) , 3.55-3.7 (m, 3H) , 3.76 
10 (d, 1H, /= 7.2 Hz), 4.09 (q, 1H, J= 7.5 Hz), 4.35 (s, 2H) , 4.99 (s, 
2H), 7.16 (d, 2H, J= 8.7 Hz), 7.82 (d, 2H, /= 8.7 Hz), 9.05 (s, 1H) , 
10.62 (s, 1H). 

TOF-Ma s s : 607 (M + Na), 623 (M+K) 
(4) (3aS,4R,7S,7aS)-5-[4' -(4' ' -t K n ^ f - :/ ^ 
15 -2' -4 ~}\sjr**y) ^<^^^^;vf^^ - 7 b 2 , 2 -v^ 

^/V-^^iM; Ka - [1,3] v?t^yn [4,5-c] \?V Vis- Q 
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OMe 





.CONHOH 




±13 (3) <Dik&V0 (1 2 lmg) &THF (5mL) fc*g#L, gfgfe (3 
4mg) ^Mx.tz.^k, TBAF (0. 5 7 m L) <§r^JB X. N Si&T* 3 BtH^^ 

5 7A^^F ^'9 7 -Y — p P : ^ ^ 7 —/V= 5 0 : H25 : 1 

^15:1) (CT^^^^^UT^IB'fb^^ ( 7 0 m g ) 17^7/ 

'H-NMR (DMS O - d 6 ) 8 : ■ 1. 19 (s, 3H), 1. 36 (s, 3H) , 3. 25 (s, 
3H), -3. 2-3. 3 (in, 1H) ; 3.62 (t, 1H, / = 7.1 Hz), 3.65-3.7 (m, 2H) , 3.76 
10 (d, 1H, J =7.2 Hz), 4.05-4.15 (m, 3H) , 4.97 (s, 2H) , 5.26 (t, 1H, J = 
5.7 Hz), 7.16 (d, 2H, /= 8.9 Hz), 7.82 (d, 2H, /= 8.9 Hz), 9.05 (s, 
1H), 10.61 (s, 1H). 

TOF-Ma s s : 493 (M+Na), 509 (M+K) 
( 5) ( 2 R, 3 S,4 S, 5 S) - 4, 5 - i? t Kn^rV- 1 - [4 ' -(4' ' 
15 t KP^-v'-/f-2 5 ' --T^/V^-^V) ^-y^^^/V-fo^/V] - 3-^ h 




±|B (4) <Dfc&m (6 5mg) /V (6mL) \Z.mM^, SB-T 

tf-^gMM Ubt^/I. 5g) %M%., ML"?— #»#Ufc q 

5 /W^JEE* 7A^nv h^77^f- P n jfc/PA \ / —;U= 20:1^ 
6 : l->5 : 1) ICT b-CSfB{k^#> (1 7mg) &T*eA> 

1 H — NMR (DMSO-d 6 ) 6 : 3. 21 (s, 3H) , 3. 2-3. 3 (m, 1H) , 3. 43 
(bs, 1H), 3.61 (bs, 1H), 4. 11 (d, 1H, /=5.9Hz), 4.27 (s, 1H) , 4.75 
10 (d, 1H, /= 4.8 Hz), 4.94 (s, 2H) , 5.27 (t, 1H, /= 6.0 Hz), 7.10 (d, 
2H, /= 8. 7 Hz), 7.73 (d, 2H, J p =8.7Hz), 8.86 (s, 1H) , 10.63 (bs, 1H). 
TOF-Ma s s : 453 (M+Na), 469 (M + K) 

MMM l l 

15 UT<Dm<0. lm^K, MMM4<D (2 R, 3 S, 4 R, 5 S)- 1 - (4' - 
•77-- 2 ' -J~/l>3-*i/'<l/1i^x/l'&~/\')- 3, 4-i^b Kn^>>- 5 
- * h^^t^y W- 2 -%/Vtf>mt Kn**5 K c ) 10 0 

20 & & pa ^ * 

£H (ffc-fr* c) 1 0 Ofi*g|$ 
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ISfcj&j&ir/l'n— * 9 8m*lH3 

5 [&fls] 

10 SIJfeM 1 2 

UT^m*), mmm4<D (2R,3S,4R,5S)-1- (4' -y^-2' 
-/l^^r v-O-if 3 , 4 - K Kn^f^ - 5 b*^ 

15 ^#5c 
[ft.*] 

• (-fb-d-* c ) • 2oom*in 

IL*t 18 5fi*$13- 

20 =j — 10.9ffii;g|3 

mfto • 

£H> fL^&t^-^** — ^SrSS^U itUCTk 1 2 0 Lfc 
fc Ko^^o tf/vt;i/D- ^^JP^.-C3fe^M-^1"5o C©!*-^*: 2 0 
25 y ^3.CD«KiabT3iltb, IfcjftLTSESfcSrffV^ 5 0 0mgt(I±i2 0 
0mgmt5*»»ft#5. 
^Jfe^il l 3 

UT<DM<9, Urt;V^(cJMj4©(2R, 3S,4R,5S)-l-(4' 
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— ~f*f- — 2 ' —y( - 3, 4 - v 5 1 Kp^^- 

0 m g &tt1r /I'M* ft Zo 

5 ^ £. B ^ * 

(fb-g-t&c) i o oii§i 

IL*£ 3 5 

3 — V** — ^ 6 0M*$|5 

io mm 

HJfe^J 14 

15 4 ( 2 R, 3 S , 4 R, 5 S) -1- (4' -Zf*5~- 2 ' ~A ~>V-fr* 

9 y< ^if V ;* — /U) -3,4- v 5 1 h =^ f U ^ V - 

2 -*/^y|t Kndf-f-^ K ({b'g-ftc) 0. 5 &X3y y Y 

20 5 g"f o?E*U mm&, UOtfl 5^Fl!iiMIttlT>^|C 
lb^c2 5mg^tt5WiJt:#So 
HJfefll 1 5 

*Ii4©'(2R ) 3S,4R,5S)-l - (4' -7<?-2' -^^/W^-^ 
25 iX^^if 3, 4 - v 5 fc Kd^t^- 5 -p« hdfVtVy ^V- 

2 1 — ^-/l^-^l&fc K (-fb-o-#5c) 1. 0M*lFI5>. ^^/W-?7^<^ 

0. 1 M^SSCM^:?^ 5 . OS*g|SK:#ifcU ?L#*-eM^ 

200^ y '>aLtt-ettiau^. ^tui, mwi'*??* omAutm^- 
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*%W(D4k&mteT AC EHl»UT»*J&ia#^S:*i-— £\ MMP 1 
5 % MMP 3t5itJtMMP 9 t»LTtt»i;it^ffl*^SftV^ Gttifc0!l$J& 
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fit $ G> SB BB 
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4. K (I IA) X(i (MB).' 
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